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(54) Title: SPIRAL STENT 




(57) Abstract 

A self-expanding endovascuiar stent formed of stainless steel wire which is bent into an elongated zigzag pattern (5) and 
helically wound about a central axis (31) to define a tubular shape (30). Adjacent bends (8) in the helix are interconnected with a 
filament (32). The stent (30) is capable of being radially compressed such that the straight wire sections (11, 13 and 15), and the 
bends (8) are tightly packed around a central axis (31). The stent (30) resiliently self-expands to assume a tubular shape when re- 
leased from the compressed state. 
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performance characteristic* 
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SUMMARY OF THE INVENTION 

f „f the present invention 
The P-ee.rea e^o - . ^ ^ havins 

includes a «w * ent x " iqht wir e sections 

. plurality of substanti .!£ £ ^ 

separate a plurality of bend- aiis t0 oefine . 

pa ttern is .--V- -^ „ f thE plura lity or bends 

tubuiar shape such that provided { „r 

ate aisposea x» a e - o£ heUx T)ie stent has 

the capability o straight wire set, 
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assume the tubular shape 
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BRIEF DESCRIPTION OF THE DRAWINGS . 

. . „ire bent into an elongated 
„ G x is a plan view snow-, a 

2igz a, Pattern. q£ Qne end o£ to. 

FIG. 2 is an enlargeo 

° £ » G - l - ■ sid e elation o £ * — ^ " 

,16. 3 i. a =xae el nflea state. 

tne present invention in i o£ FIG. 3. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

For the purposes of promoting an understanding of the 
principles of the invention, reference will now be made to 
the embodiment illustrated in the drawings and specxfxc 

5 language will be used to describe the same. It will 

nevertheless be understood that no limitation of the scope of 
the invention is thereby intended, such alterations and 
further modifications in the illustrated device, and such 
further applications of the principles of the invention as 

LO illustrated therein being contemplated as would normally 
occur to one skilled in the art to which the invenlxon 
relates 

Referring now more particularly to the drawings, there is 
illustrated in FIG.. 1 a midpoint in the construction of the 
15 stent which comprises the preferred embodiment of the present 
invention. FIG . 1 shows a wire bent into an elongated zxgzag 
pattern 5 having a plurality of substantially straight wxre 
sections 9-15 of various lengths separated by a plurality of 
bends 8. The wire has first and second ends designated as 6 
20 and 7, respectively. Zigzag pattern 5 is preferably formed 
from a single strand of stainless steel wire havancj a 
. diameter in the range of 0.005 to 0.025 inch. 

FIG. 3 shows a completed stent 30 according to the 
preferred embodiment of the present invention. The 
25 construction of the stent is completed by helically windxng 
elongated zigzag pattern 5 about a central axis 31 
pattern 5 is wound in such a way that a majority of the bend. 
8 are distributed in a helix along the length of the .'.ent 
30 There are preferably about twelve interconnected bends 
30 in'each revolution of the helix, or six adjacent bends of the 
zigzag pattern in each revolution. The construction of stent 
30 is completed by interconnecting adjacent bends of the 
helix with a filament oreferabiy a nylon monofilament _ 
suture. Filament 32 acts as a limit means to prevent the 
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.ion beyond tU. tubular shape 
stent fro,» £ — ": ial .r:':lu , sire ... a central «» 
Sto .»i.^' 31 " a , 1 ,US. E ach end of stent 30 . 
31 , a first 33 ' be „ds 36. which are 

is defined by a plui.Ut, of ^ 34 otl 

twelves int.rconn.ct.a - Lh ^ conte ,„ plate a 

emb odi,»ents of the Present « ln the finished 

„ h ich the end bends 36 are ^ 3Q £utther 

,t.nt. 4 Sh °" S PIG 5 shows stent 30 o£ FIG 

■ us tubular shape. FIG. that the 

revealing its Lub central axis 31 sue 

„h.n radially lna Tb. ben ds are tightly 

straight "ire sections and the 

acound central axis 31. rn is made un- 

R ef erring bacK to FIG. X . W 9 uhic . 

0{ straight wire sections h.«»« ^ £acllitat e the 
oistributed in a certain patte uce . on For 

' , lical structure of ^ ^re sections , could be 

one embodiment, euu _ pct i 0 ns 11 

instance, m one em ,„,, ov , e d by two wite secuo 

,„ aa e to a length of 9 » follow* T ^ ^ followed by 

' ach being » - i» ™ • w ; ; are in turn 
10 two 13 » «*" 56Ctl ° nS "'Jngth of 15 - actions 15 «. 
wire sections 15 having a lef a lwgtn o£ 17 

followed by a single wire «~»™ sections at either end 

These gradually increasing wire ^ we)1 

mm. These y ble i\ xe fi"* 1 & cent - 

o£ the 2 ig«g Pattern » Uie graau ally 

25 defined souaie ends. lh end o£ the zig»g 

increasing length wire -«f °. have . tub ular shape in 

patter n enable the substa »tially 

lich the ends of the tube .1. ^ sectlo „ !7 , 

Ul . central axis ^ '^J^ length section, 13 and 
,„ there are a plurality of alte ^ long 

30 15 Short sections 13 being B - alteinat ing sequence 

ections 15 being 15 - i» ™^ ^ aesirefl to correspond 
^continued for — « ^ st ent. The difference ,n 

to the desired lengt f ^ „ a nd long sections 15 
35 length between the 



primarily dependent upon the desired slope of the helix (see 
B in FIG. 6) and the desired number of bends in each 
revolution of the helix. 

Another important aspect of the present invention is 
5 illustrated in FIG. 6, which is an enlarged view of a portion 
of the stent shown in FIG. 3. The body of stent 30 includes 
a series of alternating short and long sections, 13 and 15 
respectively. A bend 8 connects each pair of short and long 
sections 13 and 15. Each bend 8 defines an angle 2a which 
10 can be bisected by a bisector 40. These short and long 
sections are arranged in such a way that bisector 40 is 
parallel to the central axis 31 of the stent. This allows 
the stent to be radially compressed without unnecessary 
distortion. 

15 FIG. 2 shows an enlarged view of one end of the zigzag 

pattern. End 6 of the wire is bent to form a closed eye 
portion 20. Eye 20 is preferably kept closed by the 
application of the small amount of solder to the end 6 of the 
wire after it has been bent into a small loop. Each of the 

20 bends 8 of the zigzag pattern are bent to include a small eye 
portion designated as 21 and 23 in FIG. 2, respectively. Eye 
21 includes a small amount of solder 22 which renders eye 21 
closed. Eye 23 includes no solder and is left open. In the 
preferred embodiment, all the end bends 36 shown in FIG. 3 

25 are formed and soldered similar to closed eye 21 so that the 
filament which is tied to each eye is less likely to escape. 
The bends 8 which define the helix can be either in the Conn 
of a closed eye, as in eye 21, or open as in eye 23. 
FIG. 7 shows another embodiment of the present 

30 invention. Stent 50 is similar to stent 30 discussed 
previously except in this case, end bendis 56 are not 
interconnected to one another. Stent 50 is also different in 
the way that the respective ends of the wire are connected to 
the remainder of the stent. In the case of stent 50, the end 

35 sections 59 are soldered to an adjacent elongated section 
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that the means for attaching the stent to the sleeve could be 
varied depending upon the sleeve material, and other factors, 
without diverging from the intended scope of the present 
invention. Furthermore, the sleeve itself could be used as 
the means for interconnecting adjacent bends of the helix. 

Another variation of the present invention contemplates 
varying the lengths of the wire sections in the zigzag 
pattern. For instance, shortening the longest section and 
lengthening the shortest sections could be employed to even 
out the forces near the ends of the stent as well as to make 
square ends. Another variation would be to arrange the 
zigzag pattern in such a way that the tubul^rjslifpe defined 
by the stent has a diameter that varies along the length of 
the stent. In other words, a stent could be made hour-glass 
in shape, or have a steadily tapered inner diameter, or even 
a combination of the two. This could be accomplished by 
varying along the length of the stent the number of bends in 
each revolution of the helix. In these variations, the 
helical pattern would be maintained but would be irregularly 
shaped along the length of the stent. Still another 
variation would be to vary the lengths of the wire sections 
within the body of the stent to create curves or to vary the 
expansile force along the length of the stent. 

While the invention has been illustrated and described in 
detail in the drawings and foregoing description, the same is 
to be considered as illustrative and not restrictive in 
character, it being understood that only the preferred 
embodiment has been shown and described and that all changes 
and modifications that come within the spirit of the 
invention are, desired to be protected. 
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